Purpose
CTPA has been used to estimate pulmonary artery for the diagnosis of PE using multidetector row CT (MDCT) in emergency situation 1) .
Because PE is well known to follow deep venous thrombosis (DVT), CT venography of lower extremity is useful for diagnosis of DVT after CTPA 2, 3) . Therefore, the sequential CT imaging acquire enough volume of contrast media to increase the contrast between intra-venous and thrombus 4) . Then, a bolus injection of contrast medium (ICM) in CTPA over-elevates the density in the superior vena cava (SVC) frequently.
It makes too strong artifact sometime to influence with diagnosis for right PA thrombosis.
The purpose of this study is to evaluate three injection protocols for CTPA to improve the image quality of right PA.
Methods and Materials

Patients.
Twenty four consecutive patients (5 males and 19 females) underwent CTPAs using a 64-detector MDCT (table 1 on page 6). 
CT Protocols.
All CT images were provided by 64-detector MDCT(Aquillion, Toshiba, Japan), including CT venography from abdomen to bilateral feet after CTPA. The protocol of CT imaging were used as follow, 64×0.5 mm collimation and a table feed of 21.55mm/revolution, a pitch of 0.828, 120kV, and 0.75 second rotation. The current dose were set up by volumeEC, which is a software to control to minimmum dose keeping with image quality. On the basis of these datasets, transverse images were reconstructed with an interval of 1 mm by standard algorithm with a matrix of 512×512 pixels.
Injection Protocols.
Each protocol as follow was started with a 3.5ml/sec.-injection of 100ml of ICM (300mgI/ ml) via either side of upper limb.
Three protocols follow the above ICM, protocol-1 (P-1) with immediate exposure (fig. 1A on page 6, 1B on page 7, 3 on page 9, 6A on page 12, and 6B on page 13), protocol-2 (P-2) with 10 sec.-delayed ( fig. 4 on page 10 and 6B on page 13), and protocol-3 (P-3) with 3ml/sec.-injection of 30ml saline (fig 5 on page 11 ).
The patients were assigned to each protocol in rotation, eventually 8 in each protocol.
Evaluation of Artifacts.
Three radiologist (H.I., M.I., and Y.K.), who were board-certified by Japan Radiological Society, diagnosed and estimated image quality with their consultation.
They observed beam-haedening streak artifacts by contrast media in five points regarding rPA, subclavian veins injection-side, and calcification. Also we observed motion artifact. 
Measurement of Vascular Density.
Hounsfield unit (HU) was measured in each ROI of SVC, ascending aorta (Ao), and rPA on a same slice level.
Stastical Analysis.
Unpaired t-test was used for stastical analysis.
Images for this section: The averages of HUs of ROI in SVC were 464 in P-1, 286 in P-2, and 236 in P-3 ( Figure  7 on page 21).
The HUs of ROI of all sites in P-1 was higher than those in other protocols significantly (Figure 7 on page 21, 8 on page 22, and 9 on page 23). Table 3 Fig 
